Hypereosinophilic syndrome (HES) is a rare myeloid disease characterized by the presence of persistent eosinophilia (for over 6 months) greater than 1500/mm 3 , associated with organ involvement and dysfunction 1, 2 . It is often referred to as idiopathic. The disease affects predominantly males 2, 3 , and is extremely rare in children 3 . Clinical manifestations are markedly heterogeneous, since any organ can be vulnerable to eosinophilia-associated tissue damage. However, the major tissue targets are the heart, the central nervous system, the skin and the upper and lower respiratory tract 3 . Eosinophilic patients can remain asymptomatic for decades, and the feature that defines the syndrome is organ involvement 2 . Diagnosis of HES requires exclusion of all other causes of peripheral eosinophilia and failure of detection of the underlying genetic defect by cytogenetic and/or molecular screening 1 . Therefore, it is reasonable to perform a complete workup to exclude common causes of eosinophilia, such as parasitic infections, atopy/allergic disorders, malignancy and collagen vascular diseases 4 . The presence of a known cytogenetic defect (such as FIP1L1-PDGRFa, PDGRFb and FGFR1 rearrangements) distinguishes the group of diseases as myeloid neoplasms associated with eosinophilia 5 . Neurological impairment occurs in up to 65% of the patients with hypereosinophilic syndrome 6 . Neurological manifestations are often observed in HES, and comprise three types. The first type has a cardiac origin, with thromboemboli causing multiple embolic strokes. The second type comprises one distinct encephalopathy and the third type comprises peripheral neuropathies, which occur in half of the HES patients 6 . The purpose of this study is to describe the case of a patient with hypereosinophilic syndrome that, despite control of eosinophil count, suffered from neurological impairment.
CASe
A 63-year-old patient presented to our Service with a twoyear history of sustained eosinophilia. There were no lung and cardiac findings as seen by echocardiography, thorax computed tomography or function tests. She was treated with low corticoesteroid therapy (with prednisone) and used imatinib for two months without response. Her eosinophil count was 40,000/ml approximately. Her past medical history showed also a relevant deep venous thrombosis in left lower extremity, for which the patient was prescribed with clopidogrel, 75 mg daily, since difficult control was obtained on oral anti-coagulation.
A diagnostic workup excluded usual etiologies for eosinophilia, such as infections, allergy, or other clonal hematopoietic malignancies. The screen for platelet-derived growth factor receptor alpha, PDGFR-a, the protein JAK-2 and the BCR-ABL fusion gene mutations were negative.
One month later, the patient presented with a sudden onset of headache, ataxia and loss of strength and coordination in lower extremities. She demonstrated also spatial disorientation, mental confusion and neglect of her left side. At that time, she had a leukocyte count of 161,800/ml, with 118,400 eosinophils/ ml, 12,880 neutrophils/ml, and no blasts in peripheral blood. Brain magnetic resonance imaging (MRI) showed extensive bilateral and diffuse watershed ischemia (Figure) .
There was no history of hypotensive episode, nor any other end-organ injury that could result from hyperviscosity. An extensive investigation for an embolic source of the infarcts was performed. Transtoracic and transesophagic echocardiogram showed no intracardiac thrombus, but a patent foramen ovale was found with no flow inversion. Left ventricular ejection fraction was preserved, despite myocardial infiltration. Transcranial Doppler study was performed with no embolic activity during more than one hour of measuring, and there was no evidence of arterial stenosis in any segment of intracranial vessels.
The patient was started on 60 mg enoxaparin subcutaneous-Hypereosinophilic syndrome Perini et al.
ly and after that, oral anticoagulation with warfarin (maintaining international normalized ratio, INR, of 2.0-3.0), as well as cytotoxic therapy (hydroxyurea, 1 g/day, interferon alfa, 5,000,000 units/day, and oral prednisone, 40 mg/day). She was discharged with significant improvement of her neurological symptoms and her eosinophils count. According to her hematological response and the absence of an embolic source, she was discharged with an oral antiplatelet agent, clopidogrel, 75 mg once a day. One week later, the patient was readmitted with significant neurological impairment with cerebellar ataxia and urinary incontinence. Despite oral antiplatelet therapy with 100 mg of aspirin and significantly lower eosinophil count (6,480 eosinophils/mm 3 ), brain MRI disclosed new areas of infarction. She was submitted to a new investigation of the ischemia, and no embolic source was found, even at transcranial Doppler, performed again. She was treated with anticoagulants agents once more, despite these results, and no worsening in neurological functions was noticed. She is now under neurological rehabilitation, with special attention to gait and cognitive impairments. diSCuSSion Neurological impairment due to thromboemboli in HES usually occurs throughout the course of HES in conjunction with cardiac involvement 7 . In 52 patients with HES, cerebrovascular thromboembolic disease affected six patients and was associated with heart involvement in five 6 . In our patient, a complete workup was performed to exclude thromboemboli as cause for the cerebrovascular disease. However, despite oral antiplatelet therapy, the patient presented with worsening of neurological function.
Leukostasis is not cited in the literature as a possible complication of high eosinophil count in hypereosinophilic syndrome. In our case, there were no signs or laboratory findings suggesting leukostasis. In fact, despite control of eosinophil count, new neurological impairment was observed.
Recently, few reports of watershed infarction in patients with HES have been published, suggesting a possible toxic direct effect of eosinophils 7, 8 . Activated eosinophils and their granular proteins including eosinophil cationin protein, major basic protein, are thought to modify coagulation and fibrinolysis in eosinophilia, resulting in thrombosis 9 . In fact, thrombosis in unusual sites in patients with HES has been described 10 . There is no consensus about the ideal management of thrombosis in such cases.
Patients with HES are usually diagnosed as having a worse prognosis when their eosinophils count is above 90,000/ml. The case described here shows that patients with hypereosinophilic syndrome can have their eosinophils count increased very quickly and can present with recurrent ischemic events even when the eosinophil count is low. Watershed ischemia is a possible presentation of neurological involvement in HES, and there is no consent of the ideal management of such cases.
Today, with the development of new treatments as anti-interleukin-5, imatinib, alemtuzumab and other tyrosinokinase inhibitors, patients that are resistant to corticosteroid therapy should be submitted to other treatment modalities.
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